SAP increases FynT kinase activity and is required for phosphorylation of SLAM and Ly9.
The free Src homology 2 (SH2) domain protein SAP, encoded by the X-linked lymphoproliferative disease gene SH2D1A, controls signal transduction initiated by engagement of the SLAM-related receptors in T and NK cells. Here we demonstrate that SAP is required for phosphorylation of both SLAM and Ly9 in thymocytes and peripheral T cells. Furthermore, in vitro protein interaction studies and yeast two-hybrid analyses indicated that SAP binds directly to FynT and Lck. While SAP bound to both the SH3 domain and to the kinase domain of FynT, SAP bound solely to the kinase domain of Lck. The existence of a strong interaction between SAP and the SH3 domain of FynT prompted us to study the role of SAP in modulating the activity of FynT. In vitro addition of SAP to the autoinhibited form of FynT caused a large increase in FynT catalytic activity. By contrast, the SAP mutant R78E, which is unable to bind to the FynT SH3 domain, did not increase FynT activity and also displayed a reduced adaptor function upon transfection into T cells. Our results demonstrate that SAP is an adaptor that bridges SLAM and Ly9 with Src-like protein tyrosine kinases (PTKs), and has the ability to activate FynT.